Interaction between histamine and vagal stimulation on tracheal smooth muscle in dogs.
We examined the interaction between histamine and vagal efferent activity on airway smooth muscle reactivity in 11 anesthetized vagotomized dogs using an isolated closed segment of the intrathoracic trachea filled with Tyrode solution under an isovolumetric condition. Intratracheal pressure change was measured as an index of tracheal smooth muscle tone. The administration into the tracheal segment of histamine (0.1 or 1.0 mg/ml) in six dogs and methacholine chloride (0.001 or 0.01 mg/ml) in the other five dogs elevated intratracheal pressure by about 5 cmH2O. The electrical stimulation of the peripheral ends of both of the cut cervical vagus nerves in the presence of histamine produced significantly greater responses than the additive responses of these two stimuli applied individually (two-way analysis of variance, P less than 0.025). However, the combined effects of vagal stimulation and methacholine were not significantly different from the additive responses of these two stimuli applied individually. The average values of intratracheal pressure elevated by the combined effects of vagal stimulation and histamine were significantly higher than those obtained by the combination of vagal stimulation and methacholine (two-way analysis of variance, P less than 0.01). This suggests that histamine potentiates tracheal smooth muscle reactivity to electrical vagal stimulation, which may contribute to the hyperreactivity observed in patients with asthma.